Hypertension produced by reductions in uterine perfusion in the pregnant rat: role of tumor necrosis factor-alpha.
Inflammatory cytokines such as tumor necrosis factor (TNF)-alpha are elevated in preeclamptic women and are thought to be an important link between placental ischemia and endothelial dysfunction. The purpose of this study was to determine the role of TNF in mediating hypertension in response to chronic reductions in uterine perfusion (RUPPs) in pregnant rats. Arterial pressure was significantly higher in RUPP rats (138+/-1 mm Hg) than in pregnant rats (107+/-1 mm Hg). Serum TNF-alpha levels in the RUPP rats were 17+/-4 pg/mL compared with 8+/-1 pg/mL in normal pregnant rats. To determine the long-term effects of a 2- to 3-fold elevation in plasma TNF-alpha on renal and systemic hemodynamics in pregnant rats, we infused TNF-alpha for 5 days at a rate of 50 ng/d during days 14 to 19 of gestation in pregnant rats. Serum levels were 7+/-2 pg/mL in the control pregnant rats and 14+/-2 pg/mL in the TNF-alpha-treated pregnant rats. Mean arterial pressure was higher in the TNF-alpha-treated pregnant rats (123+/-3 mm Hg) compared with pregnant controls (96+/-3 mm Hg) at day 19 of gestation. TNF-alpha increased renal vascular resistance in pregnant rats by 182%. Renal plasma flow was 5.4+/-1.2 mL/min in the TNF-alpha-treated group and 9.2+/-1.6 mL/min in the control group. Glomerular filtration rate was 1.7+/-0.4 mL/min in the TNF-alpha-treated group and 2.6+/-0.4 mL/min in the control group. In summary, these data suggest that TNF-alpha may play an important role in mediating the increased arterial pressure in response to chronic RUPPs in pregnant rats.